ABSTRACT
INTRODUCTION
he banking system is considered as the economy`s lifeblood and a vital engine for growth in both developing and developed economies alike. Banks mainly facilitate the movement of funds from savers to borrowers. Thus, economic growth and development hinges strongly on the proper functioning of the banking system. STATSSA (2010) established that the financial services industry in South Africa was the third largest employer in the country during the second quarter of 2010, representing about 13.1 percent of total employment. Banks are dominant within the financial services industry. The banking sector acts as a catalyst for economic growth and, as such, holds great potential for employment creation through the transmission mechanism. An unstudied, but important, issue is whether changes in banking sector efficiency are reflected in national employment. In other words, does the enhancement of bank efficiency confer positive gains as far as South Africa`s employment generation is concerned?
Unemployment is one of the crucial challenges facing South Africa with the official unemployment rate currently at 25.2 percent and more than half of the young people unemployed. South Africa's unemployment rate remains high by local and international standards and evidently contributes toward much of the current social fragmentation and suffering experienced in South Africa. The 2011 annual budget highlighted unemployment as a problem which could have many adverse consequences if not curbed. National Treasury (2011, p. 17) identified enhancing "...efficiency across the economy" as one important job driver for accelerating growth and employment creation in achieving the targets of the New Growth Path. In a budget speech statement, Mr. Pravin (2013, p. 7) , the Minister of Finance, also highlighted the need "to raise productivity and diversify the economy to create jobs and raise living standards." In this paper, the authors seek to unpack the relationship between banking sector efficiency improvement and employment and provide strategic and forward-looking lessons for the banking sector. This is crucial in order to inform formulation of suitable banking sector policies that are supportive of employment creation in line with the targets of South Africa`s New Growth Path. To the knowledge of the authors, this relationship has not been explored in the banking literature in South Africa the world over.
OVERVIEW OF THE BANKING INDUSTRY IN SOUTH AFRICA
Banking in South African is heavily concentrated within the so-called big-four banks which together account for more than 90 percent of the retail banking market (CGAP, 2011). The banking system assets constitute a substantial proportion of total output in most economies. The Banking Association South Africa (BASA, 2012) reported that the financial sector assets totalled over R6 trillion in 2012 with the banking sector accounting for over 50 percent. As such, banks are the most important institutions within the financial system. STATSSA (2011) reported that among the main contributors to the increase in economic activity of 2.9 percent in 2010, the financial services industry was ranked second with a contribution of 0.4 percent, along with other two industries that also contributed 0.4 percent. The Banking Association South Africa (BASA, 2012) also highlighted that the financial services industry contributed about 10.5 percent to GDP, 4 percent to employment, and that taxes from the financial services sector amounted to over 15 percent of GDP. In view of these facts, the need to examine the efficiency of banks and their impact to the economy cannot be overstated.
As can be seen in Figure 1 
LITERATURE REVIEW
In this section of the study, a brief empirical literature review relating to efficiency and productivity of the banking sector is presented. This review is intended to show notable developments that have taken place in the area of banking efficiency and productivity in South Africa. The fundamental issue in this paper is to investigate the banking sector efficiency-employment nexus in South Africa for the eight-year period 2005-2012. Van der Westhuizen (2012) conducted a study in South Africa to shed light on whether a shift in the composition of a bank`s income from interest to non-interest income has any effect on the efficiency of a bank. One of the big-four banks was evaluated in 37 regions of South Africa and monthly data covering a two-year period were used. Two models were adopted based on whether the major income was interest or non-interest. The DPIN version 1.1, which uses the Data Envelopment Analysis (DEA) programs, was used to decompose the Hicks-Moorsteen TFP indexes. Models 1 and 2 were used to estimate the efficiency of the bank under the traditional (interest income) and non-traditional (non-interest income) function. His results showed that, on average, there were productivity gains as the bank moved from model 1 to model 2 suggesting that banks should concentrate on non-interest income as a major source of income.
In a recent study, Maredza and Ikhide (2013a) investigated the impact of the US sub-prime financial crisis on the efficiency and productivity of the South African commercial banking sector using a two-stage methodology framework for the period 2000-2010. The Hicks-Moorsteen total factor productivity (TFP) index approach developed by O`Donnell (2011), as opposed to the popular Malmquist TFP, was utilised. The DPIN version 3.0 software, which uses DEA programs, was utilised. Their first stage results showed that during the crisis period, there was a noticeable, but mild, deviation of total factor productivity and efficiency measures. However, their second stage analysis using the censored Tobit model showed that the financial crisis was the main determinant of bank efficiency, indicating that total factor productivity efficiency was 16.96 percent lower during the crisis period compared to the pre-crisis period. Their study found that the average TFP efficiency for the period 2000-2010 was 81.8 percent, implying that the banking sector fell short of 18.2 percent to realise the maximum productivity that was possible using the technology that was available.
In their study, Maredza and Ikhide (2013b) suggest that the banking sector (as represented by the big-four, which accounts for 90 percent of retail banking) has the potential to increase advances and loans by 18.2 percent without requiring additional input resources. At a macro-level, this would be expected to translate into increased household consumption or business investment and ultimately higher economic growth and eventually improved employment. Ikhide (2008) maintains that the basic benefit of enhanced efficiency, as indicated by a reduction in interest spreads (lending rate minus deposit rate), is an increased demand for loans for investment and greater mobilisation of savings through the banking system. As such, the authors hypothesise that enhancing banking sector efficiency has greater potential to increase investment and economic growth, thus contributing to higher employment. shown some of the developments that have taken place in the South African banking industry, no study has taken a keen interest in exploring the nexus between banking sector efficiency and national employment. This particular paper is therefore intended to fill this gap in banking literature and attempt to articulate the relevance of our results for formulating bank policies that promote the generation of employment in South Africa.
RESEARCH METHODOLOGY
This study adopts a two-stage methodology framework. In the first stage, the DEA-based software program -Decomposing Productivity Index Numbers (DPIN version 3.0) developed by O`Donnell (2011) -was used to compute and decompose the Hicks-Moorsteen TFP indexes. The program analyses the drivers of productivity by decomposing changes in TFP into measures of technical change, technical efficiency change, scale efficiency change, and mix efficiency change (O`Donnell, 2011). A comprehensive understanding of this methodology is contained in the work of O`Donnell (2010, 2011). In the second stage, the relationship between bank efficiency and employment is investigated using panel data techniques.
To investigate the relationship between bank efficiency and employment in South Africa, the authors analysed a panel of four largest banks; namely, Absa bank, FirstRand bank, Nedbank and Standard bank for the period 2004 -2012. The banking sector in South Africa is heavily concentrated within these so-called big-four banks which together represent more than 90 percent of the retail banking market. Data used in this study were collected from published annual reports of banks. Macro-time series data, such as the number of employed persons in South Africa and inflationary expectations were obtained from the quantec database.
The authors followed the intermediation approach in defining bank inputs and outputs. The intermediation approach acknowledges the intermediary role of banks as accepting deposits to produce bank outputs. Loans and advances, interest income, and non-interest income were considered outputs while deposits and current accounts, total operating expenses, non-performing loans and fixed assets were considered as input variables. Output variables were chosen to reflect both the traditional and non-traditional activities of modern banking. The authors treated nonperforming loans as inputs in line with Paradi et al (2004) who suggested that bad loans can either be treated as an output, but with an inverse value, or as an input where the lower the value the better. These variables are presented in Table 1 . Total Operating Expenses X 2 Fixed Assets (Property and Equipment) X 3 Deposits and Current Accounts X 4 Non-performing loans Panel data models were used for two main reasons. Firstly, panel data models takes into account firmspecific heterogeneity (individuality). Secondly, panel data overcomes the challenge of insufficient number of observations. Brooks (2008) states that through combing time-series and cross-sectional data, one can increase the number of degrees of freedom, and hence the power of the test. A number of panel data unit root tests were performed on the data. All the tests produced stationary variables in levels and the results are presented in Table 2 . The authors then estimated the following log-linear model:
where:
LnLAB t -The number of South African persons employed in period t LnTFPE it -Total factor productivity efficiency score for bank i in period t LnTECH it -Technological progress for bank i in period t LnINFL t -Consumer price index inflation expectations in period t  it -Error term to capture other possible factors not specified
Labour Employment
The logarithm of the number of persons employed in South Africa was used to capture the level of employment. This variable is hypothesised to be influenced by the right-hand variables, such as banking sector efficiency, technological progress and inflation expectations of consumers.
Total Factor Productivity Efficiency (TFPE)
The logarithm of TFP efficiency was used. This efficiency variable, which constitutes the main focus of this paper, is generated in the first stage using the Hicks-Moorsteen total factor productivity (TFP) index approach. The authors expect the effect of bank sector efficiency on employment to be positive. This follows from the argument that enhanced efficiency implies achieving more with less input resources. These gains are then passed on to recipients of banking services through affordable services, easy access to banking services, thereby increasing investment, economic activity and employment in the process.
Technological Progress
The inclusion of the technological variable computed in the first stage analysis of efficiency and productivity is important as it could have a significant positive effect on the level of employment. The authors took the logarithm of ΔTech which is also generated in the first stage as a proxy for technological progress. They are expecting technological progress to have a positive impact on employment.
Inflationary Expectations
The logarithm of consumer inflation expectations was included to acknowledge the role and importance of inflationary expectations on employment in South Africa. According to the Phillips curve theory, there is a trade-off between inflation and unemployment. Hence, a positive sign is expected between inflation expectations and employment.
DISCUSSION OF RESULTS
At this juncture, the authors highlight the fact that these big four banks are a fair representation of the entire banking sector. In 2010, the big-four contributed 84.6 percent to the balance-sheet size of the total banking sector (SARB, 2010). CGAP (2011) also states that together the big-four represents over 90 percent of the total retail banking market in South Africa. Hence, the results of this paper can be interpreted as being representative of the total banking sector. It is important to recall that efficiency scores range from zero to one. A score below one represents an inefficient bank located below the production frontier, while a score of one implies that the bank is fully efficient and lies on the frontier of the production technology. Regarding productivity, a value greater than one indicates positive TFP growth from period t to period t+1.
Total factor productivity efficiency (TFPE) and ΔTECH for technological progress will be used later in the second stage analysis, inter alia, as determinant factors of employment. However, our main variable of focus is the TFP efficiency, which is a measure of overall productive performance. TFP efficiency measures the discrepancy between the observed TFP and the maximum TFP possible using the available technology (O`Donnell, 2010). Table  5 (see Appendix) indicates that this measure was an average of 67.8 percent, which means that for the period 2005-2012, banks fell short of 32.2 percent to realise the maximum total factor productivity that was possible using the available technology. There was, however, a noticeable change in the TFPE scores for the period 2007-2008 which largely accounts for the low average of TFP efficiency obtained. This period coincides with the worst performance noted during 2007-2009 when economies were at the height of the financial global crisis. This worst performance is evident across all the different efficiency and productivity scores presented in the Appendix. Maredza and Ikhide (2013b) found that the financial crisis impact was the main determinant of banking efficiency and productivity in South Africa with TFP efficiency lower by 16.96% during and after the crisis period compared to the pre-crisis period. Levels of productivity and the several input-and output-oriented efficiency scores for all banks for the eightyear period are presented in Table 5, while Table 6 (see Appendix) reports indexes measuring changes in total factor productivity (ΔTFP).
The average TFP efficiency score obtained in this study is lower than that obtained in the study of Maredza and Ikhide (2013) , largely on account of the difference in the definition of bank output variables. While their study considered only loans and advances as the only bank output, our study included interest income, non-interest income, and loans and advances. Hence, our study has included all important variables that reflect traditional and non-traditional activities of modern banking. Maredza (2012) sounds a word of caution that when making comparative analysis, one should be conscious of the fact that DEA is sensitive to the definition of variables used and that efficiency scores are time specific and therefore change over time, making the results relevant only at the point in time when the study was conducted.
Figure 2: Total Factor Productivity Efficiency (TFPE)
In the second stage, three techniques of panel data analysis were considered and estimation results for the pooled, fixed effects and random effects models are presented in tabular form in Table 3 . In order to correct for the presence of heteroscedasticity, white diagonal standard errors and covariances were used. After performing various relevant poolability tests, the pooled model, which assumes cross-section homogeneity, was finally considered. A significant F-test for individual fixed effects failed to reject that cross sections are homogeneous, implying that bank-specific fixed effects could not be accounted for in our specification. The pooled model emphasises the joint estimation of coefficients and, as such, can increase degrees of freedom, potentially lowering standard errors on the coefficients (Baltagi, 2008) . All explanatory variables included in the model are highly significant. The F-statistic depicted in Table 3 , shows that the explanatory variables are jointly significant in explaining the dependent variable, which is employment. A comparison of the adjusted R 2 indicates a high value of 0.8095 for the pooled model and confirms it to be our most robust and representative model specification. Gujarati (2004) sounds a word of caution that pooled models normally suffer the problem of serial correlation. However, in our study as supported by a Durbin Watson statistic of 1.8956, serial correlation did not prove to be a problem. Total Factor Productivity Efficiency state these FEMs capture the different special features of each firm, such as managerial style or the type of market each firm is serving. However, if the firms under study are homogenous, one can then use a pooled regression model. As shown in Table 4 , our pooled vs. fixed effects F-tests failed to reject the null hypothesis that cross sections are homogenous, implying that bank-specific fixed effects are not valid in this particular study. Baltagi (2008) maintains that the random effects model (REM) is appropriate if draws are made randomly from a large population where N is generally large. In this study, N = 4 < T = 8 was not sufficiently large to permit the use of the random effects model. The authors therefore concluded that individual random effects were not valid. Gujarati (2004, 648) states that if the cross-section or individual-specific error component is zero, there will be no difference between the pooled and the random effects model in which case one would simply run a pooled regression. The authors conclude that no serial correlation was present in the model.
The coefficient on technological progress was positive and significant as expected, implying that advances in banking technology are associated with higher national employment. The coefficient on inflation expectations was also significant with a positive sign in line with our expected priori based on the Philips curve theory. Of paramount value to the present study was to establish the significance and magnitude of the impact of gains in banking sector efficiency on national employment. A positive and significant coefficient found implies that employment is indeed influenced by the efficiency with which banks operate. However, the size of the incremental effect appears to be marginal. On average, a 1 percent increase in bank efficiency stimulates an increase of employment by 0.0083 percent. This reported positive impact of bank efficiency is in line with our earlier expectation. The authors therefore underscore the need for the banking sector to maintain high efficiency in order to augment efforts to achieve the objectives of the New Growth Path aimed at creating five million jobs in South Africa by 2020. They also advocate for banking sector policies and incentives that are directed at enhancing the efficiency of the banking sector.
CONCLUSION
In this paper, the authors evaluated the total factor productivity and efficiency of the four largest South African banks for the period 2003-2012. The measurement and the decomposition of total factor productivity into several measures of efficiency was performed using the software program DPIN 3 developed by O'Donnell (2011). The main motivation driving this research has been to explore the nexus between gains in bank efficiency and employment. In order to study this relationship, the authors applied panel data techniques, in particular the pooled model. Our findings confirmed a positive and significant relationship between bank efficiency and employment. Hence there is indeed evidence that improvement in the banking sector efficiency transmit through to increased employment in the economy. Therefore, there is need for further studies to investigate the possible transmission mechanisms by which changes in bank efficiency feeds through to increased employment in the economy. To the best of our knowledge, this is the first study to explore the banking sector efficiency-employment nexus in South Africa.
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